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Study on Detoxification of Hexavalent Chromium and Strength Enhancement in
Cementitious Soil Using Waste Syrup
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In this study, uniaxial compression tests and hexavalent chromium elution
tests were conducted to clarify the mechanism by which the addition of waste syrup improves the
strength of cement-improved soil.

First, the effects of viscosity and the prevention of sugar crystallization of waste syrup on the
properties of the improved soil were examined. The results indicated that viscosity was not involved
in improving the strength of the improved soil, and that the anti-crystallization effect of the
waste syrup was involved in improving the strength of the improved soil.

Next, to understand the hexavalent chromium leaching characteristics of the improved soil, a
hexavalent chromium leaching test was conducted. It was found that the waste syrup contained several
sugars, which may be responsible for its high reducing ability.



D

@)

D

SO,

2,000 /L 5000 /L

30,000

3Ca0 Al 203
3Ca0 Al,O3

1kg

3Ca0 AlxOs

CaO



)

60 63%
75%
©)
1
JCAS L-01:2006
240%
1:1
0.3%
Cré*
¢Scmxh10cm
3 7
28
49
40mL
6
25mL
Cré*
)
Blank
2 ( )

1m? 100kg

0.25%
0.5%

JSA 1216

e ==

~ ( -uEmzm )
Vi) == et
iR & O

204 fel s L on i GBEFAITIZ

2 Blank

Blank
28

28



28

2
Blank
©)
28
Blank
0.5%
(4) Cr&*
Cré*
Cré*
7
28
Cré*
Cré*
(5) Cr&*
Cr6+
6
Cr6+
Cré*
Cré*

(6) Cr&*

0.25%

28
28

Blank
Cré*

Cré*

Cr3*

350

w
(=]
o

250

Compressive strength(kN/m?)
N
=)
S

150

350

250

200

Compressive strength(kN/m?)

150

g

iy
o

Compressive strength(kN/m?)

g

150

=@ Blank

=== \\/aste syrup

=g A\ gar
Agar+Allose

=== Agar+Glucose

7-day curing

=@ Blank

=== \\/aste syrup

=@ Glar gum

e=@== GUar gum+Glucose
Guar gum+Allose

28-day curing

A2

=

7-day curing

=@ Blank
==@==\\\/aste syrup
==@== Citric acid

==@==Citric acid+Allose

Citric acid+Allose
e=@== Citric acid+Glu
a=@== Citric acid+Gl

7-day curing

——

28-day curing

28-day curing



0.070
7

Cré* 0058
0.060 : m 28-day curing

= 7-day curing

0.054

0.053
! .047 .048
.042
' 0.025
0.010
7
() 0000

Blank Waste syrup Agar Agar+Allose Agar+Glucose

Concentration(ppm)
o o g
g8 B g

o
Q
R
o

5 Crb*
Cré*
0.070
m 7-day curing
0.058
0.060 = 28-day curing

%0

Q.

o

=

0040 00 0.036

®

5,000 0.028

g 0025 0025 0.025
5 0.017

00.020 0.016

0.010 I
Blank Waste syrup Guar gum Guar gum+Gluco&uar gum+Allose
6 Cré*
28
0.070 0.069 .
m 7-day curing

o0 0058
—
%.oso
=z
.040 0.037 0.037
B
*go.oso 025 0.025
(&)
50.020
(@]

0.010

0.000

‘b- 'Za) 24} 1} / < /
¥ e* . oq’ & o & &
& O\o x‘?}\ G\Qo xvg e\éo
< & & & &
&‘fb %’c} {\ofb ‘_bc}
Blank & & & ¢
0.25% 7Cre
0.5% 28 28
Cré* Cré*
Cr6+ +

Cré*
Cré*



Yamaya, K , Oyake, Y , Suenaga, Y , Yoshida, H

22

STUDY ON PHYSICAL PROPERTIES AND GRASS GROWTH CAPACITY OF POROUS CONCRETE 2022
International Journal of GEOMATE 8-13
Dol
10.21660/2022.91.7553
Yanaka, A, Takeshita, Y, Shibata, K, Suenaga, Y, Yoshida, H 22
ADSORPTION PROPERTIES OF MATERIALS ADSORBING SELECTIVELY ARSENIC FROM AQUEOUS SOLUTIONS 2022
CONTAINING MULTIPLE CHEMICAL SPECIES
International Journal of GEOMATE 79-84
Dol
10.21660/2022.90.9xi383
Yanaka, A, Shibata, K, Naomich, M, Yoshida, H 20
STUDY ON REMOVAL OF CESIUM FROM CONTAMINATED SOIL BY ELECTROPHORESIS USING POTASSIUM ACETATE AS 2021
ELECTROLYTE
International Journal of GEOMATE 16-21
Dol
10.21660/2021.81.6222
12
2020
12 239-244

DOl




Keiichiro Shibata, Kensuke Yamaya, Hidenori Yoshida, Yoshihiro Suenaga, Shinichiro Okazaki, 18

Naomichi Matsumoto

STUDY ON ELUTION REDUCTION OF HEXAVALENT CHROMIUM FROM RECYCLED BASE COURSE MATERIAL USING 2020

WASTE SYRUP

International Journal of GEOMATE 149-154
DOl

10.21660/2020.70.5597

Shibata Keiichiro Yamaya Kensuke Yoshida Hidenori Suenaga Yoshihiro Okazaki Shinichiro 8

Matsumoto Naomichi

Study on reduction of hexavalent chromium elution from cement-improved soil 2020

Japanese Geotechnical Society Special Publication 130 135

DOl
10.3208/jgssp-v08. j42

2021

2021




56

2021

3 27
2021

3 27
2021

Ayane Yanaka, Yuri Takeshita, Keiichiro Shibata, Yoshihiro Suenaga and Hidenori Yoshida

Adsorption Properties of Materials Adsorbing Selectively Arsenic from Aqueous Solutions Containing Multiple Chemical Species

11th International Conference - GEOMATE 2021 Geotechnique, Construction Materials and Environment

2021




Ayane Yanaka, Takuto Ueno, Shinichiro Okazaki, Naomichi Matsumoto, Hidenori Yoshida

Study on Properties of Concrete Mixed with Rice Husk Ash Adsorbing Heavy Metals

7th International Conference - SEE 2021  Structure, Engineering & Environment

2021

Kensuke Yamaya, Yui Oyake, Yoshihiro Suenaga, and Hidenori Yoshida

udy on Physical Properties and Grass Growth Capacity of Porous Concrete

7th International Conference - SEE 2021  Structure, Engineering & Environment

2021

2020

2021-060526

2021







